HMGB2 regulates satellite-cell-mediated skeletal muscle regeneration through IGF2BP2.
Although the mechanism underlying modulation of transcription factors in myogenesis has been well elucidated, the function of the transcription cofactors involved in this process remains poorly understood. Here, we identified HMGB2 as an essential nuclear transcriptional co-regulator in myogenesis. HMGB2 was highly expressed in undifferentiated myoblasts and regenerating muscle. Knockdown of HMGB2 inhibited myoblast proliferation and stimulated its differentiation. HMGB2 depletion downregulated Myf5 and cyclin A2 at the protein but not mRNA level. In contrast, overexpression of HMGB2 promoted Myf5 and cyclin A2 protein upregulation. Furthermore, we found that the RNA-binding protein IGF2BP2 is a downstream target of HMGB2, as previously shown for HMGA2. IGF2BP2 binds to mRNAs of Myf5 or cyclin A2, resulting in translation enhancement or mRNA stabilization, respectively. Notably, overexpression of IGF2BP2 could partially rescue protein levels of Myf5 and cyclin A2, in response to HMGB2 decrease. Moreover, depletion of HMGB2 in vivo severely attenuated muscle repair; this was due to a decrease in satellite cells. Taken together, these results highlight the previously undiscovered and crucial role of the HMGB2-IGF2BP2 axis in myogenesis and muscle regeneration.